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[«/$] F I B^<tS = ^7C«JBJDXa«i^-f 
hf zl > a >SWt- J: 0 ftja&tt$m-£tttt£« 

£t>^«S<&ft«*>S F I BTiDXU ##r*fft8B£^ 
ITEM, SEM, S I MS-C-Offi^W^ftfctlS. 
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[«**1) Ktt©*®fc*tb. £t>20©g 

[§f**2) M*|lB«CRSc»lfc5fti:iw 

[»**3) H»#*lE*©f*tt©#*3&JSK:*J^ 
etftll: J; 0 fx 3 d £ £ «»©#*#*. 

[1***4) w**i ~3<zHvr*ia> i*cfB«©Bt 

RjS#Xf?ffl^T'©;tfX:£«X>y3 i >yT"c&-5 C t * 

4**fc?-*t#B©»«is. 
[»**5) tt#mte«©tt»©#i**ftfc*v> 

[W**6) »*3SllB«t©K»©»(ll*tefc*^ 
T, frffi^n— ^tt. 5 0 umm±<Dm^-^T^-^)l 
jf—B£* £©#;^-«©>tHfcfc*tf*63SHibTia! 
tt&nfc 1 0 Mm£ATWJP*-SWt" *^p— I**' 

£&&£££^£Tsas^©#sit:#ft. 
[»**8) ni*3si~3©^-rn3i»iJSfcfB*©tt 

[ffi**9) t*B©SiEK:*fU '>&<£*> 2 o ©a 
& * ft *©*fiia* e. mum * y t*- a $mftt u t «hbk 

T»wr*5&j*T* o , «nBK»©-«t»*-ra«i> 

w©mif2-g)5©»f® zmmm? z> z. i s#«t-s-*#*T 

[if** 10) 3S!^©«B^^b. 4>&< tt>2o© 
S-^-5ftjS©^r&]^ e>*^-f ^ > f- A SrBBW LTbuIB 
It*****^ *>f-ASnxb, fflEKtt©— 
LTMti^feTfftO. «iEK»©-»*»«-r*ffli 



©-gB€r^Bd-rsS+Xtt»libfe^fcg|5^«)fC»l^'ft: 

l, ^©wKWftajasm^BiftttTftWR-rsctft 

[Sf**ll) fitmomWlzML. 'J>t£< th2l<D 
Sft:*ftK©*lSl3&»6*3K'f3*->lf-AfeJiaitbTWE 

tttt«*j|c-f5i'>t;— Atniu *&ei*»©— 
LT#tfr-r3>&*rca&9. i»Ett»©-»ft»*-r*m 

«fc««U «rEK»©-»*S»U. n©£J*tt* 
T, Ktc. :i&<*>#«8rT?#l«bfc1KrElt»©rt# 

[0 0 0 1) 

[B»-h©«Jffl»»] *3BWtttt**©»»*fta^»« 
Lfctt«©#*Wftfc«0. WfciMH^xA-©*!]* 

[0 0 0 2) 

• ts^ y&z^j yy • v^u r;i/x* • n >77 

X. t7?X7*- F** (1 9 8 9¥) . 501-5 
0 6M (Microscopy of Semiconducting Materials Con 
ference, Oxford, (1989) pp. 501-506) KM^SftSfiMSA* 
$.-5. £©;£itrcte, Sifill^ffil&iS (Transmission 
Electron Microscope :fflSLTTEM) ftffifiTiiim&W 
mWft&M$i't?j->}d—& (Focused Ion Beam :B§LT 

fib) zmrnvTWDrnvtcmm^znT^z. 

[0 0 0 3) ±EXfiK©PBjFFW£<fcftWf. E! 7 td^T 
<fc5(r, ¥*4MtiXl£lt&£>£ft3ghmii-?ffil00 -500 

U «H«©fJ y K 7 2 ( TEMraffflOT^'JiyH) 

CBJtU F I B^fiJfflbT?--y^7 H'»M 

tt»7 3*iniI'»J*U -?-©SSMf££f7 S&H^fcf— 
A7 4$I^TTEMl«LrW. 0*. 75BSI 

[0 0 0 4) Sfc-e©ffi©Sri3f5S*i;bT. zfuy-y" 
jyfx ■^■f-'iy^—i-yai-ju- u^-YTtfj-^ 

— • 7 Vt>7s • ->>#v^7A (1 9 8 9*f) 

4 3H- ^5 2 H(Proceedings of International Reli 
ability Physics Symposium, (1989) pp. 43-52) 
Z. ©XKT'ti. ft^-f f-A Srfijffi LTrVHXO 
WfSlnXSfT^, jei'^S-r^>gim^ (Scanning Ion 
Microscope : BSLTS I M) Stffi*fflV^TWfffiffijg©« 

KlfBSEM (ScanningElectron Microscope :BSLTS 
EM) \Z&2>®,mCDfflT'$>2>. 
[0 0 0 5) 

lf£W&m&l-&5 i-TSSRH) fif3fc©T E MIST 
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5. fcl, tt»©«**Bf J * , «*#fllStt*K:.aolE 

*fc»«T?*&j&>-3fc. ma©* i ©tae#a«tt. «** 

b*>U #W1ffF?r£^tfcB3»mmTi|glOO ~500 wm 

fc^srrsxgat&stsn, ^f5iw©KSStR*^x 

*. S&y-f7€>H • V-*£0««fllITf4. *QX 

^£©SB#£F I BTSnXT-Sfcfe. -t-OjPX^flffl^S 

[0 0 0 6] ^©BrBSEMSSTete, «£?8jt&*SS 
MbT. *©»Hffi*«*bTl»fc. ^©fcfeHfMOff 
R)fro»fM^S^-r-5©ttSiaTfeofc. #ia!b£Jg2© 

fT&»rffi*«*'*"*©ttB*-Tr»0. WAtin^* h 
JL©*¥«a&£tt«*TS;fcV»£^3^ft£&*bT 

[0 0 0 7] ##gHJ©ll$«, tMBBff^*** 

— *«6TK3K#W«#©*£l*tH"*"££rt t '?*. * 

fcuta bfcttiBffeffi*©*iai*» 6»wr * n t 
3ftco#st:Sj£, &tfc©tim©$MW?&iS**Jfflbfc#*T 

[0 0 0 8] 

[SIg£8?&-r-5fci6©^IS:] *569iK:«**M*©$Mi 

tc. fl.gB^E>3JA£*ifc:7n — #BI;**iSia**© 

2. ilHB4M«*ffifc*t>T. £?£b<«> 
typ-^©it$, *^-f ^->h*-Aiax^«kO^* 

3. lWIBO^Bfc&ffifc^UT, $?£b<te. Sft*-f 



5. #«9il::«*tttt©fl*r>&fttt. SS^©^®t;*f 

£©£i*«trc, «??a*«v»T. ««j*n;fcK»© 

6. *$69Ifc«*Kfc*tttt©#*r:£i*»4» 6**4©* 
ECfcfU ^te< £fc20©g&£:fcS©;frfa;^S*JR 
>f * > h*- A * fig ^ b TKW S *m-f * > t: - A iPX 

b. m.ne>— ast»iu-c»ffts*»T*o» tt»© 

©T35S. 

7. *iB9Bt«*Ea:4«»0«-*f*j*tt. t£**©3i 

-f * > tf- A £rfi§#t bTK*****^ ■* > tf- AiDX 
L. *m©-«S#fl^T#*r-ra3&ftT?»Q. tt»© 

ttM2n2>~&\zmMV. §£**©— «fc£#U £©£ 

t>©T?»*. 
b^«t< t*rasoAa*^F i bjqxu 

-g-tf K » © — « * -5 #Htxg f ic gije tc 6 

«jsbfc. a^r. tm*ftm\,tz.'&\z-7u-'?(D®m 

[0 0 0 9] 

3iei©£i*#"=> f i Biax-r-scit-e, 

tlfK'hKf* £ ic^K-r -5 J: o izmrft. 2 tl 

*^^Abfeyu-7 r tc^K^<&^«Wt»i^bT*3 

$ ntctti&$m «7c©K*sfS« £ ttS'je tw , ^a© 

5gbfc^«tcStaX-ri>C£t>WffiTfe?>. — 3&, »ss 

«©tt«»*Rtt. tns#*iana:^©T. «&©»«f 

J ? 5 ii*D©7 p n-fex*JS-rc:£^Bl^T'*'&. *fc, FI 

BiPX&fUfflbTIS^5:»itr-2>fc», ^StlSS^©^^ 
Stt, fi£*©««ftlXf'J:*»«*ffi»Ctfc«bT#*C 
/hS<f •SCi:* t TirS. f ©fcl?)TE MSl^©^^© 

»ttft:lnixK:!l-r*P#ltn*JS< f * d 

[0 0 10] 
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&>T\z, *Ri3l3©2gffi0!l&Hl~B6&#JiB 

«©a*«ri6S*"r. «#&«m , *>«i o o*»6i*a 

U 3>f>tl'>Xl0 1t*f*l'>Xl 
0 6l:i 0 F I B 1 £&oTtS**2±KSiJlC£n*. 2 

^©i/>xi oi, io 6©ra^a, pj^ta-^-v i 

02, 77^t-Xf^^?10 3, ^7>A104, 

"r-yvfti 1 0 5 a*IEB Stiffs. bI^TA-^^ 1 

0 2tB«t)l»»10 2a««, ^^>^10 4(Ctt^ 
7>+>^'7>/10 4a*!, ^VVZZ 1 0 5 ICte 

M^jSfjw^i o 5 ^n-enfl-RsnT^s. 

[0 0 113 K»2tt, 2tt (X, Y) 

i>\ 0 8 JtlC&l^T, IOXr-/10 8l:8 
#Sftfcl*ttE<636Bl 2 0O|@MBttKHJg*nT^ 

■5. *J1 0 8 ©!£■&«> X-^-^fflfllgPl 0 8a 

tcSo*#XS.^YO#SKW)g|5*^bTfffcn^. d©* 
JS^JT, &$tleI&gB 12 0 <D&mmtX7—i? 1 0 8 

[0 0 12] 1 0 7 ittfXW-e, tf7,W 1 0 7**S5g£ 
LfctfT. (w (CO) s ) tt, ^yX;P8i:j;t)Fi 
B 1 ©ftWJRI#«©iE»fc*rt»tt*. 1 0 7 tt# 

^MSffiSB 1 0 7 alCfcOflifflSn*. F I B©flgS*fc 

m§§i o 9fc«ko^tti^n^. — ^m^ttasi 09* 

6,©-^«^m^-S:A/D^U, F I B©ii(RjWWi 

MbTa^fa-? 1 1 oositft^^E'JtcsiOjitrc. 

il:it), CRTl 1 0 a±\Z^^^>mUM (Scan 
ning Ion Microscope: B&LTS I M) \z£.Z>§ktiit&7R 

[0 0 13] -V- tTo. U— ^ 1 1 211 04 tC^-f«fc5 
C 3 «©;%*< ^E^7^JEm*^ 3 0£9 0° -T-rJ^fS] 
^lilteLTtt^b, X, Y, Z©3tt©IEitl$:"ItB<t:b 
j£t>©T<&-5. v-fcf3.U—^©$ic^tc«, &JS®!©:/ 
1 SgSLTHS. T'D — ^3 l©5teSSSI5tt, 

«, 5 0 tim&.±<Dm&&&-rz>&)l'&— SCt. £©* 
;p^-«OM-ffifc3fejSl36»6*mLT»W6tlfc 1 0 Mm 

«, tfil/-^$iJWgPl 1 2 a«ATt>5. 
[0 0 1 4] ±IBn>tfi-^ 1 1 0«, ->X^AAX 

1 1 1 £?>LT "51^7/1— ^-v 1 0 2©i&96E»!j, 5*7 
u** l 0 5KJ;<&lf— A©«iftJttf£, -AmT&tii^ 
1 0 9&P><Dmm&tii* V- Hal/- ^ 1 1 2©gg®K 
7f-/l 0 8<D»m* #X©«^©&«H'J#I£fT'5. 

[0 0 15] ±BE*jS*irr*F I Bgf^ffl^ 

TiitW2£*gx-r&. iai«, 2 

£t»K*4©— a5£*MJrr*:Eg (a) ~ (g) SiSLfc 



•5. »Tt'. IS (a) ~ (g) KftoT 

[0 0 16] (a) Kfi20*ffiK»l/FIBl««i 
AfcflMt*-*±3fcK»2©25fcSffii-fe, Ht^2±TF 

i b i *je»irjtaES-a-, K»*ffifcmK©»*©AA 

(b) IS^2©^ffitC*f-r-5F I B 1 ©tt^«t)7 0" 
«»?-*.»: "3 K3ft2 £<S£4£-e\ j£^45rJg^T 
*. K»2©«»AO§6»*3e». KWEHBSBl 2 0 

(c) K»20J6»*«IU K»20*ffi««FIB 

(d) 7=Kal/-^ii2SI»U 1 
©5fcSS£. K»2 0»lH-r*««-K:»tta*-6. SttU 

(e) ^X/X;i/6^f>W (CO) 6 #X7 

U FIB1*. yn- 7 3 1 ©SfcjffigB^itfMiat::^ 

»2 0»t*»i7 r D-^3 1 ©StSte, *S«M8T« 
M^f2©^iig|5»t7a-73 l©««EO 

(f) F I B lT«0©»a-fc«J*SJDlU 

tt, »ttSftfc:/n-:/3 lT?X#£nfc«JBfc&*. 

(g) 7=lial/-i'112SBftU »IK»9« 

-LIBilfi&WC&H-r, F I B 1 ©SniX'J 7£rJBjrr* 
T-fciRXXU T&^tsmt&ZF I B 1 T7X^tt 
U K»2©*ffi*6»*bfc=i5fc« : f' (ttSttte-* 
It?) C«iSl«OTil/TliftLtS IM{gi£ 
fijffl'bfc. -&*?©t&fflte, -Jfc«?*ffl«l 0 9 \Z 

(X, fc*W*J0XXU7 , ©R«ttJttt«rtB 
iJMcffSHi:**'?**. L*>U 7 r D-^3 1tK»2 

fcfe, -rfefc-fe, FIBl©7t-*Xt)i 

m<Dm ^ c <k o z wc&ft k M-r -5 & z> mm ©ti? s 

tl5^. 5^P>l/^;U©#iJ^«SjlST$.-5. 

[0 0 17] ^oT*^)6E^JT'«. II (d) tC*3^ 
T. ya-^3 1 £3im'l4© : b©<hU ^n^riSJfiiri^ 

^3 lroffilt 7 p D-^3lTO2iiMLT^& 
^Baei^Vsi&O, SMbfcB#«K*4 2©fl[{i 
illimfiC) t«t-&. dtlHiO, M^o-ysios 
I Mf£©JHPJgU / ^£^t;;*-a:'!>£:66, Z-OWOimt 
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[0 0 18] ®QBiLtcftMUH9te. ■*©«. fo(r 
®£StfF I B2JDX («UBtf— AC±*tfc±Jfloi) 

*t, Ktt*iBK¥fT&W®©***>i*tefc&*. 7p 

fC^^SIi^f 9 S-SDXL, CAT (Composition Analysis 
by Thickness-fringe) SKJcO, 

[0019] H2tt, munmmtmm^mxum 

©^-gB£#iHU -t-C»«tKW9S:TEM«3Se-r-SB«J 

T*«fl:bfc*ifi«(!i*js-r«aiaT**. is (a) ic 

Sna. MKIg (b) T% #$£H5ft 9 te. «^|gB9a 
*F I B lTWBMfcSft*. g-tttttt 9 ©-S8 9 a «t, 
TEMOKfifcfti. KH2©ffi» 

<Z>mm <=> T E M!3$f lr Hx 0 ffi-T CI £ -5 . 

SEtJt. tt«2-c***«S«* 1 fcBa«&v». 

[0 0 2 0] 0 5 C^Ift^iA- 5 2 I^LMOT 
EM^tffSrff ofc*JS^J^^-r. ^©Sl^JTte, #*t 
,£50a~50e, 51a, 51b &- ! ttl-€nt$tf®L'k 

^8sfc.fc0. -ttl-^tKO^mitWSWBMfclxfca. TE 

C:<fc 1 tfeW^xA-©*^ £>#&©# 

»«-r*i:i*fp**. *&»«fj«5 1 a, 5 1 bttiS 

*©^&T"te, 2 0©tttt£»*::ittBJrr»r>;fc. 
L*»U *fBIHC«fc*#*:*ffi£5WETntf. 2 0©K 
»*»*Ct*fp*, TEMl**t?Iffiia5fc. Sfc 
#W#*©*R©tt»a&#£2*L;fc«, 

{ C ^> U T to © ^ ii i P © 7" D -fe X £ J£ f d i ifi bI fig 

[0 0 2 1] WIHO**|fi«T?tt7 r n-^4:LT*«* 

IO,. Al. W^©yn-^^?ijffi-r-g)C:«i:feT'$ 

:/©»««. JP*©***;^-«i#<|Mfflfc7D- 
[0 0 2 2] 06 (a) ~ (b) (i> *3691K:«fc«,#Hi 



*. 

[0 0 2 3] (a) »*3feoat|R«»fcft^6 1*F 
I BJOX-T-5. 

(b) HniA^t6 lie. »HtKW6 3 

i?*fm *-?-¥3.u-?zmmhTMML. 7a- 
i rtKsi-r. 

(c) #KKft6 3±©«a£^y7 r aS«±OE«6 

6 2\$ftMtmQ 3<ti^St"7-lfziU— ^tJ;031» 
U 8$£ttW (CO) 6 ^^IgTOF I BJgHffSBS* 

[0 0 2 4] &±©J:3K:, *^HJ{r«tS»|li^te^fiJ 

#81 U Mt&V. m<D3-<y7fa<Dffim<DmmzM&2it 

[0025] imwfKDwmnfijz&ws. #*©£:& 

T"«F I BJPItbTftaW&X/ty^y >^S*©* 
SSI/BUT* 0, HPIfc*«rMt»-<»rJl£»C«t*. H 
©±3«C»^. F I BinxaSjfi^lcK^^X^^AL. 
F I B7->X h • Xy^^fTSdiTJaii^fclti] 
JUS*. S0I«flBI©«**igsc:ij&JT?#.5. 
[0 0 2 6] 

¥&#©^y:7^£:rA— F*l©ffi£©,6£#;W 
-TSI&fc. F I B£ffltiTj&gfctrj3r©#.£#JtiiL. a. 

tt 7 P - 7-T2:# $ nfcttJB * * fc » , tt* 

*©»»fc*3tr*C:£*«T**fc»&. TEMiMO 
##P&*Rrte£;Gt&. HfcF I B©iDX^Ai»*f*f*SP 
©^<HH©*T»*fc»»«©»lPIflsS[!8«^a:< , 
»W©fc»©*W»«PIBI**ffil(rTr*4. 

[0®©ffl*^t|ftBJ] 

[Hi] *5ewK±s»«i*ffi©^ai^0fes-r*Hsia 

[0 2] TEM«*Plli»:KW©»l«Jni«tS-r««S 

[S3] *^HJ( C J;5^Sl^f£Sr^SST-5fe«)©F I B 
SB©«fiKHT?»*. 
[@43 vntfoiU-^©tt^:»aHTfifea. 

[0 5] ^TEM^WSfT^^^W^KW^ttlLfi 
ffl ©W $: m-t O x A— ©IE ffi @T * -5> . 
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[0 6] #mLit&&&m<Dmm\z&m-r&utom&ni 
[0 7] a*oK»»iB*featftt»»*f^ttsiftfl-r 

1 **-f*>fcf-A 

2 tttt&K 



[01] [ B2 ] 




30:'«<**7aff««? 5 0 a~5 0 e : fttifti 

31: ^°" y 5 1a,5 1b:j££lfca*fjft 

5 2 :**f*9*^- 



6 #X 

7 JX)V 

3 0 rt<i*)\,7Mm.%$k=f- 

3 1 MT'D-y 

52 *a&^T.A- 
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102a 



M04c 



M05a 



T 



112a 



M08a 




,111 



100 
1 0 1 
102 
1 0 3 
104 
1 0 5 



M07a 

1 0 6 :Mm\yyx 

10 7: ffxff 
10 8: xf-$> 
10 9: -ftt^&iiif 
111: v'XtAax 
12 0: imSMB 



(c) 




6 0:E» 
6 1 : SBZR 

6 3 : flSafl 



(8) 



&ffl¥- 5 - 5 2 7 2 1 




